NOTE.-The engorged brown nymphae were collected by the 2nd August, 1910 , and had moulted into adults on the 19th September, 1910. The adults were placed on heifer 1088 on the 15th December, 1910, and on calf 1145 on the 6th January, 1911, in order to test their infectivity [vide later, Experiment No. 1 (0) , Nos. 23 and 24] .
(3) Oalf919.-Was infested on the 27th June, 1910, with brown nymphae off cattle 700, 917, and 923 (Reference Nos. 309, 335 , and 268), as above. An East Coast fever reaction set in after 'an incubation time of fourteen days, and the calf died on the 28th July, 1910, the 16th day of illness. The blood contained Theileria parva in large numbers, and plasma bodies were frequently met with in the glands.
NOTE.-The engorged brown nymphae were all collected by the 12th JulYr 1910, and moulted into adults in due time, when they were placed on heifer 1088 and calf 1145 in order to test their infectivity [vide later, Experiment No. 1 (0) , Nos. 23 and 24] .
(4) Heifer 914.-Was infested on the 28th June, 1910, with brown nymphae off cattle 700, 917, and 923 (Reference Nos. 309, 335, and 268); as above. It developed East Coast fever after an incubation time of thirteen days and recovered. The blood contained Theileria parvo, and plasma bodies were found in the glands.
NOTF..-The engorged brown nymphae were all collected by the 12th July, 1910, and moulted into adults by the 19th September, 1910. They were placed on heifer 1088 and calf 1145 on the 15th December, 1910, and on the 6th January, 1911, respectively, in order to test their infectivity [vide later, Experiment No. 1 (0) , Nos. 23 and 24] .
(5) He1:fer 1012.-Was infested on the 27th June, 1910, with brown nymphae off cattle 700, 917, and 923 (Reference Nos. 309, 335, and 268), as above. It developed East Coast fever after an incubation time of twelve days and died on the 26th July, 1910. The blood was found to contain Theileria parva, and plasma bodies were noted in the glands.· NOTE.-The engorged nymphae were collected in due time, and were finally placed on heifer 1088 and on calf 1145 in order to test their infectivity [vide Experiment No. 1 (0) , Nos. 13 and 14] .
(6) Heifer 101l.-Was infested on the 27th June, 1910, with brown nymphae off cattle 700, 917, and 923 (Reference Nos. 309, 335, and 268), as above. After an incubation time of thirteen days, an East Coast fever reaction set in, and the heifer was killed for experimental purposes on the 8th day of the disease (18th July, 1910) . The blood contained Theileria parva in rare numbers, but plasma bodies were found to be very frequent in the glands.
NOTE.-The engorged nymphae were collected in due time, and had moulted by the 19th September, 1910. They were placed on heifer 1088 on the 15th December, 1910, and on calf 1145 on the 6th January, 1911, in order to test their infectivity [vide Experiment No, 1 (0) , Nos. 23 and 24].
(7) Ox 1026.-Was infested on the 27th June, 1910, with brown nymphae off cattle 700, 917, and 923 (Reference Nos. 309, 335, and 268) , as above. East Coast fever developed after an incubation time of twelve days, and the ox was killed on the 16th day of illness for experimental purposes (25th July, 1910) . The blood contained Theileria parva and the glands showed the presence of plasma bodies in large numbers.
NOTE.-The engorged nymphae were collected in due time and moulted into adults by the 19th September, 1910. They were used for the infestation 'of heifer 1088 and calf 1145 on the 15th December, 1910, and 6th January, 1911, respectively, in (e) Rhipicephalus appendiculatus (Reference Nos. 309, 268, and 335) .
[See previous sub-head (d) .]
NOTE.-The animals referred to later (Nos. 829, 883, 836, 895, 1047, 1033, 871, 621, 679, and 615) had all been rendered immune to East Coast fever by inoculation, details of which were given in the Annual Report of the Government Veterinary Bacteriologist for 1909-10, under the title of " The Artificial Transmission of East Coast Fever" (see pp. 1-55).
(9) Ox 829.-Was rendered immune to East Coast fever by inoculation (see above).
Infested on the 24th March, 1910, with brown nymphae off calf 700 (Reference No. 309).
NOTE.-The engorged nymphae were collected on the 30th March, 1910; they moulted into adults on the 21st April, 1910, and were placed on heifers 1057 and 1058 on the 5th August, 1910, in (Reference No. 268 ). This infestation was repeated on the 28th June, 15th July, 20th July, 28th July,3rd August, and 20th August; altogether 100 ticks were placed on this heifer, but not all of them became attached.
Remarlcs.-This animal remained quite healthy.
(22) Heifer 1060.--Was infested on the 29th August, 1910, with brown adults of heifer 923 (Reference No. 268), and was reinfested on the 14th September, 1910 ; eight ticks of the first infestation were counted to be fast and eighteen of the second lot.
Remarlcs.-rrhis heifer remained healthy. Later, she was used for inoculation purposes, and was finally exposed to East Coast fever infection on the farm Burnside, Natal, and died on the 21st day of East Coast fever [vide article on "Progress Report on the Possibility of Vaccinating Cattle against East Coast Fever ", Experiment No. 6 (d) ].
(23) Heifer 1088.-Was infested on the 15th December, 1910, with a large number of brown adults, which as nymphae had given the disease to cattle 561, 908, 919, 914, 917, 1011, 1012, 1026, 1040 , or which as nymphae had fed on immune cattle 1047, 1033, 871, 621, 895, 836, 679, 615, 829, and 883 ; the ticks were fast on the 16th December, 1910.
Remarks.-Heifer 1088 did not contract East Coast fever from this infestation, but was used later for inoculation purposes [vide article cited above, Experiment No. 9 (j)]; finally was exposed at Burnside, and died of East Coast fever complicated with redwater.
(24) Oal! 1145.-Was infested on the 6th January, 1911, with large numbers of brown adults off cattle 561, 908, 909, 914, 917, 1011, 1012, 1026, 1040, 1047, 1033, 871, 621, 895, 836, 679, 615, 883, and 829 .
Remarks. 829, 883, 836, and 895 (Reference No. 309) . The ticks were found to be fast the following day, and large numbers of engorged females were collected from the 23rd August.
Remarks.-Heifer 1058 did not contract East Coast fever from this infestation. It was used later for inoculation experiments (vide article cited above, Experiment No. 6 (k)], finally exposed in Burnside, and died of East Coast fever. Plasma bodies were found in the blood, spleen, and glands on post-mortem examination.
Results.-None of the six animals which were infested with" cleaned" ticks developed East Coast fever from the infestation.
CONCLUSIONS.
The adult ticks which as larvae had fed on sick animals, and which as nymphae had communicated the disease to nine susceptible cattle, or which had been feeding on twelve artificially immunized cattle, did not communicate East Coast fever when placed in large numbers on six susceptible cattle.
These observations were made on a fair number of animals and with a great many ticks, so that all coincidences can be excluded. The larvae originated from mothers collected in Natal on the 18th March, 1910; the eggs were laid in the Laboratory on the 25th March, and the larvae hatched out on the 26th April, 1910. The larvae were placed on heifer 1013 on the 7th day of the fever reaction (30th May, 1910) , and were collected during the three days previous to death, which occurred from East Coast fever on the 7th June, 1910. During the time the ticks were feeding on heifer 1013 the parasites of East Coast fever were frequently met with, and all stages of development were found in the lymphatic glands.
The larvae moulted into nymphae on the 5th August, 1910.
H.-Rhipicephalus appendiculatus (Reference No. 364).
The larvae originated from mothers collected in Natal on the 18th March, 1910; the eggs were laid at the Laboratory on the 25th March, and the larvae hatched out on the 26th April, 1910. The larvae were placed on heifer 908 on the 12th August, 1910, viz., the 5th day after the rise of temperature, and were collected five days before death, which occurred on the 22nd August, 1910, during which period the blood showed Theileria parva in large numbers, and in the spleen and glands plasma bodies were very frequently met with.
The larvae moulted into nymphae on the 10th September, 1910.
IlL-Rhipicephalus appendiculatus (Reference No. 355).
The larvae originated from mothers collected in Natal on the 18th March, 1910, and the eggs were laid in the Laboratory on the 25th March; the larvae hatched out on the 26th April, 1910. The larvae were placed on heifer 913 on the 14th July, 1910, at a time when the parasites of East Coast fever were frequently met with, and the engorged larvae were collected from the 19th to 21st July, 1910. Heifer 913 was killed on the 22nd July, 1910. The examination of the blood since the 14th July had shown the presence of the East Coast fever parasites in but rare numbers; free plasma bodies (agamogonous forms) had been noted in the glands.
The larvae moulted into nymphae on the 1st September, 1910.
IV.-Rhipicephalus appendiculatus (Reference No. 356).
The larvae originated from mothers collected in Natal on the 12th March, 1910; the eggs were laid in the Laboratory on the 25th March, and the larvae emerged on the 18th April, 1910. The larvae were placed on heifer 914 on the 14th July, 1910, and were collected from the 17th to 20th July. On the 18th July, Theileria parva were noted on the blood of heifer 914, and plasma bodies were seen in the glands. The heifer recovered.
The engorged larvae moulted into nymphae on the 15th August, 1910.
V.-Rhipicephalus appendiculatus (Reference No. 349). The engorged nymphae were collected off sick cattle in Natal on the 29th June, 1910, and moulted in the Laboratory on the 11th September, 1910.
VL-Rhipicephalus appendiculatus (Reference No. 411).
The larvae originated from mothers collected in Natal on the 12th March, 1910; the eggs were laid at the Laboratory on the 14th March, 1910, and the larvae hatched on the 18th April, 1910. The larvae were placed on heifer 914 (suffering from East Coast fever) on the 14th July, 1910. The engorged larvae were collected from the 17th to 20th July, and moulted into nymphae on the 15th August, 1910. They were placed on heifer 1053 on the 18th October, 1910, at a time when this heifer was suffering from East Coast fever and when Theileria parva were noted in the blood and plasma bodies were seen in the glands. The engorged nymphae dropped from the 22nd to 27th October, 1910, and moulted into adults on the 21st November, 1910 . N OTE.-These ticks had been feeding in both their larval and nymphal stages on animals suffering from East Coast fever.
VIl.-Rhipicephalus appendiculatus (Reference No. 426).
The larvae originated from mothers collected in Natal on the 18th February, 1910, and hatched by the 30th March, 1910. The larvae were reared on " clean" heifer 868 and dropped from the 12th to 16th July, 1910. They moulted on the 23rd August, 1910, and the nymphae were placed on heifer 1111 {)n the 26th October, at a time when this heifer was suffering from East Coast fever, Theileria parva being found in the blood and plasma bodies in the glands. The engorged nymphae dropped from the 31st October to 5th November, 1910, and moulted into adults on the 26th November, 1910.
VIII.-Rhipicephalus appendiculatus (Reference No. 373).
The adult females originated from cattle 906, 1088, 1009, and 102l, animals which were kept at the Laboratory. The eggs hatched on the 18th November, 1910, and the larvae were placed on heifer 909 on the 2nd January, 1911, at a time when this heifer was undergoing an attack of East Coast fever and when Theileria parlla and plasma bodies were noted in the blood and glands respectively.
The engorged larvae were collected from the 5th to 7th January, 1911, and moulted about the 20th January, 1911, into nymphae.
TESTING OF THE TICKS.
(a) Brown Nymphae (Reference Nos. 363, 364, 355, 356, and 349) .
(1) Heifer 627.-Had previously been used for inoculation experiments in connection with the transmission of East Coast fever, but with negative results.
Infested with brown nymphae (Reference No. 363) on the 17th August, 1910; about twenty were found attached the following day, and the engorged nymphae were collected on the 23rd August. No reaction ensued.
Reinfested on the 15th September, 1910, with twenty brown nymphae (Reference No. 364). All twenty ticks were found attached on the following day. No reaction followed.
Reinfested on the 30th September, 1910, with brown nymphae (Reference Nos. 355 and 356). On the following day fourteen ticks were found attached.
No reaction ensued.
Reinfested on the 20th October with six brown adults, originating from Natal (Reference No. 349). Three adults were found fast on the 21st October. The heifer contracted East Coast fever, and died on the 27th November, 1910.
(2) Heifer 911.-Had been previously used for inoculation purposes in connection with the artificial transmission of East Coast fever, but with negative results.
Infested on the 17th August with a number of brown nymphae (Reference No. 319). About seventy ticks were found fast the following day, and the engorged nymphae were collected on the 23rd August. No reaction followed.
Reinfested on the 15th September with brown nymphae (Reference No. 364). Twenty ticks were found attached the following day. No reaction followed.
Reinfested on the 30th September, 1910, with brown nymphae (Reference Nos. 355 and 356). On the 1st October twenty ticks were found fast. No reaction ensued.
Reinfested on the 20th October, 1910, by the infestation of six brown adults; origin Natal (Reference No. 349). The heifer contracted East Coast fever, and died on the 6th November, 1910. Reinfested on the 20th October, 1910, with ten brown nymphae (Reference No. 364). On the following day eight ticks were found fast. No reaction followed.
Reinfested on the 16th November, 1910, with four brown adults; origin Natal (Reference No. 349). Three adults were fast the following day. No reaction ensued.
Reinfested on the 8th December, 1910, with six brown adults off East Coast fever animal 1053 (Reference No. 411), and reinfested six days later with two brown adults off 1053 (Reference No. 411) and two brown adults of heifer 1111 (Reference No. 426) . Four ticks of the first batch and one tick of the second batch were found fast on the day after infestation. Ox 1046 contracted East Coast fever, and died on the 8th January, 1911.
"
Of the animals infested on the 15th September, one died, and of the animals infested on the 20th October, two died. It is remarkable that in this instance the minimum number of ticks (six and ten) transmitted the disease.
Rhipicephalus appendiculattts nyrnphae (Reference Nos. 355 and 356) . These ticks failed to transmit the disease in four instances when used together for the purposes of infestation.
The larvae of batch 355 hatched on the 26th April, 1910, and when they were seventy-nine days old were infected with East Coast fever. They moulted into nymphae on the 1st September, 1910. Larval ticks number 356 hatched on the 18th April, 1910, and when ninety-five days old were infected with East Coast fever. They moulted into nymphae on the 15th August, 1910.
Batch number 426 transmitted the disease to two animals, 1040 and 1090. They were infected as nymphae on the 26th October, 1910, and moulted into adults on the 26th November, 1910.
Batch reference 411 were infected as nymphae on the 18th October, 1910. They moulted into adults on the 21st November, 1910. 
I.-Rhipicephalus appendiculatus (Reference No. 342).
The larvae originated from mothers collected in Natal on the 12th January, 1910: the eggs were laid on the 18th January and the larvae hatched on the 18th February, 1910, and were placed on 923 on the 20th March, 1910 (Reference No. 268) , at a time when the parasites of East Coast fever were frequently noted in the blood. The engorged larvae were c9llected on the -23rd March, 1910, and hatehed out in due time. One lot was placed on cow ,596 on the 7th April, 1910, and transmitted the disease, vide Experiment No. 1 (a) . A second lot was placed on a rabbit, and the engorged nymphae were -collected from the 13th to 29th April, 1910. n.-Rhipicephalus appendiculatus (Reference No. 309 ).
The larvae otfginated from mothers collected in Natal; the eggs were laid Dn the 24th December, and the larvae hatched on the 30th January, 1910; they were placed on calf 700 on the 27th February, 1910, vide Experiment No. 1 (b) . The engorged larvae were collected during the period when the parasites of East Coast fever were frequently met with in the blood. These engorged larvae hatched on the 15th March, 1910, and the nymphae were placed on calf 917 [vide Experiment No. 1 (b) ] and transmitted the disease. Another lot was placed on rabbits, and the engorged nymphae were collected from the 3rd to 7th June, 1910. They moulted on the 4th May, 1910. On the following day eight adults were found attached. On the 15th and 20th July, and on the 3rd and 20th August, this heifer was reinfested with brown .adults off the first rabbit (Reference No. 342). On the 28th July, nine ticks were found fast. On the 4th August no ticks could be seen. No reaction followed, but the animal eventually died at Burnside of East Coast fever.
CONCLUSION.
The infestation of two susceptible heifers with adult brown ticks which in their larval stage had been feeding on cattle suffering from East Coast fever '(and as nymphae proved infective for cattle) did not convey East Coast fever as adults after they had passed their nymphal stage on a rabbit. Particulars of Ticks.-Heifer 914 had been infested with brown nymphae {Reference Nos. 268, 335, and 309) on the 28th June, 1910, and contracted East 'Coast fever, from which it recovered. Plasma bodies were found in the glands .and Theileria parva in the blood. The heifer showed a typical East Coast fever reaction, and by the end of May had completely recovered.
History of Ticks used to infest the 1:mmune Heifer.-Brown nymphae (Reference No. 298) off heifer 868, susceptible to East Coast fever, were placed on heifer 914 on the 2nd September, 1910. These nymphae engorged and dropped on the 6th and 7th September, 1910.
Testing 0/ the Ticks.-They moulted into adults on the 19th October, 1910,.. and on the 15th December these adult ticks were placed on heifer 1021. The following day the ticks were found fast. No reaction followed.
Heifer calf 1130 was infested on the 6th January with ticks of the samebatch as above (brown adults, Reference No. 298) and the following day they were found attached. No reaction followed.
CONCLUSIONS.
The infestation of two susceptible cattle with adult brown ticks which, had passed their nymphal stage on a heifer immune to East Coast fever did not convey the disease. This observation supports some conclusions made as, far back as 1903.
SUMMARY OF CONCLUSIONS.
In the foregoing experiments it has been proved (1) That brown tick imagines w hi ch as larvae had become infected wi th-, East Coast fever and which had transmitted the disease in their nymphal stage were no longer infective for susceptible cattle. Four batches of ticksproved their infectivity in the nymphal stage on eight animals, but in their' adult stage failed to transmit the disease to two susceptible animals.
(2) Ticks belonging to the same batches which were feeding on two animals rendered immune to East Coast fever by inoculation in the nymphal stage· did not transmit the disease in their adult stage to six animals, thus proving. that the brown tick which has become infected in one stage cleans itself in thefollowing stage by feeding on an immune or susceptible animal.
(3) Ticks which became infected with East Coast fever in their larval stage,. and which passed their nymphal stage on a rabbit did not prove to be infectivein their adult stage for susceptible cattle. This conclusion bears out that given above (2): showing that a tick loses its infectivity the first time it feeds on an animal susceptible or immune to East Coast fever.
(4) Clean or infective ticks feeding on an animal which has recovered from an attack of East Coast fever do not transmit the disease in their next stage.
This conclusion is in support of experiments undertaken eight years ago (videAnnual Report of the Government Veterinary Bacteriologist, 1904-05).
(5) It has been demonstrated that certain batches of ticks collected at the same time and which fed under similar conditions do not transmit the disease in their next stage, even when infested in great numbers and on numerous animals. Other batches of ticks reared in exactly the same way and under similar conditions only infected a few animals, whilst again other ticks proved infective in almost every instance even when a minimum number were used.
It is difficult to give an explanation of this fact, but it is quite likely that outside conditions have some influence. The ticks which did not transmit thedisease were bred during the coldest time of the year. This may perhaps. explain the fact that during the winter months the infection in the field is not so active as during the summer months, remembering at the same time that during the winter months tick life is generally weaker than in the summer.
